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m m m 

[0001] ^mmti. mmm'^mmmm(Dmm^\tmm:^m. mmmmn^m^m.u. « 
[0002] mm. mm-w. mmmm-mmm). ±?^>hM. mmm-cmm^ti^mmmmfi. 

m^^^ir^±^^mmtti:^x\^^o mm^^^^^m^m^tifcmm^t^mm 

[0003] ^^9^mm^iat.m^^W^^^m^ (Brain-derived neurotrophic fector. 
BDNF) . (Nerve growth factor, NGF) . =^^—vih^^>(l^3 ( 

Neurotrophin 3. NT-3) . *5j;tJ^^3.— cibn:7^>^4/5(Neurotrophin 4/5. NT-4/5) 

305^19. nmmm(D^i[:i&m^±wmw. n^i&m. mmmm^m^ir^. bdnf 

irNT-4/5f*TrkB (tropomyosin receptor kmase B) . NGFf^iTrkA. NT-3f*TrkC^V^5 
[0004] BDNF. NGF. NT-3f*. ^tX^XBlHi^^-f-^nm^^m^X^*) . BDNFtNGF 

m<DmB^y'/^W}m^m\^^fcmmx. m^i^:6^mm^tix\^?>o ^xh. bdnf^^. 
mWi'mnnmmmtvx^mmitmmmitmiALs\mmm-^it^mm^\Kx^ 

[0005] :Ltih(D^^m^mm^iiis ^m^m^(7)^ti:h-r^m^m^ t-*3v ^xhrnw^^ 
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m^^fcL^X\^^^tnt>tlX\^^. -r^>;7.Jl^'B'(D'i'^f&Jiigm^^:*5V^-CBDNF. NGF 
, NT-3. TrkC. TrkA(D^m.lf)^i^MVfc(K. Asaurnib. Bone Vol 26, No.6, 625-633, 
2000), BDNF, NGF, NT-3j5Wi>>^#j^^g5:^}Nfliia<^li5fi^0Ejibrc(Y. Tsuboi^, J 
Dent Res 80, (3). 881-886, 2001)^CO^^tj$>So #J^*a^-^»MMj^l^ 

[0006] ^m^(D s mt^ mmm^mm.^m(Dmmmtmm:^m. mmmmn^m^m 
[0007] :^mm^hti. ±mwm^^ir^tiib tcii^w^bfc^^m^ nmmmm^iiK 

[0008] i-/j:t3t>, nmrnmrn^^^t^i^^t-r^, mmm<Dmmmii^ 

[0009] :*:^0jom5K^J/J»>. «Jimi^^S^$-^^^t/5W*bV \ 

[0010] :4c^0>gof&^^J;6S, -fe^VbK, «J^|S^. #*fc{«M^^#^$-1i:S^^^5 

[0011] 2|i:|g5g<Df&Jle^J;6S, #^±^(D#tSffim^^l^--<DiiA^Bi&Jhi-Sr^;6W*b 

[0013] 3jc|g5g(Df&)E^^j(c*5v^T. nm^mm^tK m^^^m^mm^. nm^^m 
[0015] :^^m(7^m^m^. ■mmm^^^n^^'^^^ti!>m'^\^\^\ 
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[0016] ^mm(D^m.mK ±^>'hm. mmm^. mW'W-^tc.i^-mm^n^^^^^ti^^ 

[0017] ^mm(D^mmK m^±&(Dmumm':i^:^\^^(Dmx^m±'r?>^tim'^v 

[0018] ^mm(D^m.mK Mmmi^isiir^w^^^n(Dm^^iS:mir^^tiim'^\^^^ 

[0019] :^mM(D^m.m^^^^x. ¥i>mmmm^7iK m^M^m^mm^s #^^sh 

[0020] ^mm(D:^hKm(Dmmi^xtnt. nm^mm^^mmir:6mmmm<Dn^:^ 

[0021] :^mm(Dn^:^mi!)K Mmmm^n^^-^^^tii^t^-^\^\^\ 

[0022] ^mm<Dn^:^m7!)K -t^t^m. mmm^. mm'WtfMmm^n-^^-^^^t 

[0023] :^mm(Dn±:^mi!)K m^±&.<Dmmmw^:f7\^^<Dmx^^±ir^^tf>m 

[0024] ^mM(Dn±:i7micm^x^ ^m^mm^^^K m^^nm^mm^. nm^M 

[0027] 7^mm(Df^mm7(>^. -^^^i^hw. mmm^. 

[0029] #Mll^lJ:*5ft5^m^^®<^m^^<Eiti-S-^r*50^bv> 
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[0031] >if^m<D:^hi^%mmmi^^th\ts mmm(Dmmz.mmir^mm^m^'r^ti^ 
[0032] ^(Dmm^K «js^M^w^$^i:^rt;6W*L<s -fep^^^h®. Mmm^. 

[0033] :^mm(D:^hizim(Dmmi^xti}t. nm^kmrn^^mm^^t-r^. mm.^^m 
[0034] :^mm<Dm(DmmKxtns^ mmmm(Dmm:ijmx-h-^x^ ^^x^tc^mi^m^ 

[0035] :*:^0J<D$bl;iBiJ(O{|iJffi(v:J:n}*> mm^^n(D^f^^i&i&^^fMz.m.mir^ 

mnm^mm'f: ^mm^m^. :=-^-nhr2-7^^^3. ^fcn:=.^-tihtiy^>4X 

[0036] [iai]HPLjSaj!ia*3j;tJ^th#jg?a^lJ:*5{t5. BDNFtTrkBi:<Z>mRNA|gmSr;^-t-«^ 

m^isxxj^HPL mmK^n^^vt/^T/^^y^\lV-z-v^^mfSi7i(.mmm (gapdh) (d 

mRNA(613bp)<^B^^:^i~o (B)fi. fch#j^ia^lC:i3itSBDNF<7)mRNA(438bp) 
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tTrkB(DmRNA(434bp)(D|iim^^i-o (C)f*, HPL mM^^i^ ^BDNFtTrkB t(D 
mRNAlH^^^i-o 

[|g2A]HPL miSkK^ilr:^. BDNF<Df^ffiNF^i:ALPase<DmRNA(381bp)(D^m*^ 

(Dm^^^irm,n.^wjmti!^y:7x-h^o hpl mmi-i. -r-<TS*ia^50ng/mi<D 
{it:±^ip^M<of5ia^^-ro * *}*p<o.oi(Dj^th^6<jwm^%^-r(t-test)o 

[ia2B]HPL jWii&lJ:*3tt5. BDNFOf^ffl^ra^OPN(DmRNA(532bp)<D^m*^<^ 

^±^sp^^<z>$5liB?r^t- o * *rap<o.oi(Di^th^e<j^l:^%^i-(t-test)o 

[|E|2C]HPL ^ilStC*3JtS, BDNF<Df^ffi^F^i!, BMP-2(DmRNA(440bp) O^^*^ 
<D|@^^^i-m^^»)|l|^i^7:^l?fc^„ HPL mm-i:. -r-<T^J^^g^50ng/mlO 

BDNFf^ffl mmO(DmRNA^^m^ltl.tztt(D , #f^ffi (c43{tSmRNA(D^ 

^ii±;^!p{gM(D^IS^^i-o * *«p<0.01(^^ti-#6^#:tM<lr^i-(t-test)o 
[|g2D]HPL *fflJ!aiC:}ottS. BDNFOf^^^ra^GAPDH(?5mRNA<?5^m*i:<^P^Sr 
m^^ibia-Cfc^o HPL jSBiia^. -r^Tft*l-^g^50ng/inl<DBDNF^^aLfc 

[USAlHPL ^ilSlC^DttS, BDNFOf^ffi^r^^BMP-4C>mRNA(339bp)(^^^*^ 
BDNFf^ffl ^rBlO(DinRNA^m»^100i:bfc^t #f^ffl NfW lC*5lt§mRNAO 
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[g|3B]HPL jNBJiaiJ:*5ttS^ BDNF(Dj^m^f^tOPG(OmRNA(736hp) <Dm^Mt(D 

[|114A]HPL BDNF(DjS-%^i^ALPase<DmRNA(D^^4^(DM#^^ 

i-«^^lbiai:i5^77T'&§„ #^^<^BDNF^. HPL ;^fflBa{C24^r^f^ffl$ii:fCo « 

^'fi-r— -efeSo ^1^7:7)^1111}*, BDNFlS-^*0<D^t(^) 
mRNA^^*S.i^L.;^c#-^(^. #l^-^»lJ:*5tt5mRNAO^m»OflJ'^Sr^-ro ^ 
BDNF<DiSS(ng/ml)^^i-o ¥i^{it:±^*^^<D^ 

Iffi^^i-o * *(ip<o.oio;gSti-#6<j#i:Mtr^i-(t-test)o 

[ia4B]HPL mi^i^UfSm. BDNF(Di^-^AtOPN(DmENA<D^m.At(Dm^t:^-T 

m^^ltiia^i/7:7-efcSo #iift(OBDNF^. HPL jiil!l&lv:i2NFP^f^ffl$-iir:/^o «^ 

mRNA|iim*^li:Lfc#'^0. #lS-^4(C;}ottSmRNA<D|(im*(^#J'^%^-t-o ^ 

BDNF(D|i^(ng/ml)f£:^-ro ^#:/9:70^^-(*, W1lt±^^M^<^f5 
ffl-Sr^-fo * *np<O.Ol<Dm$}r^^^M^^^-t it-test) o 

[|g4C]HPL mS^K^i-f^. BDNF(D^^mtBMP-2<DmRNA(Dm^Mt(Dm^^^ 

-rnM^mmti^^yx-h^o #ii«<^BDNF^. hpl mm^2Af^mi^m^'^fco m 

m-i. BDNF(D?g^(ng/ml)^^i-o ##i^^:7CD/^-{*, ¥i^{lt:±^M^<?3^ 

ffl^^-To *}*p<o.05. * *}*p<o.oi<?5i^ff#6^Wii:^^^i-(t-test)o 

[|g4D]HPL *iaJiai3:*5Jt5. BDNF<DS#4i:GAPDH(DmRNA(613bp)^m»^<^>ll 
[05] (A) f*. HPL JNBJiaiCjoft^. BDNF(Z)^^4^0PN(^)^9'^»(Dii'^^^i-i?'9 
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(ng/ml) . ^tt(CBDNFO^S(ng/inl)%^'t-o (B) HPL mmK^^^. BDNF(Z) 

i^^mtBMP-2(D^mm<Dm^^^ir^yy'(^h^o #a^<^BDNF^. hpl 

CC. 24NFF^f^ffl$-fr:^Co infill JCBMP-2(^5>^^*(pg/ml) . Itltfli-BDNFc^^SC 
ng/ml) ^^-To (C)}*. HPL jMHSlC^olt^. BDNF(Df^ffi^^i:BMP-205^S*<^ 
M^^^i-i5^7:7-Cfe5o J^J!a}*^!^|g^lt50ng/ml<DBDNF-e^3aUfCo 
BMP-205>«J^»(pg/ml). ^$ftlCBDNF<Df^ffl^^<Sr^-t-o (A) — (C) <D##^7 

^:^i~(t-test)o 

fcSo #^S<OBDNF^. HPL J^il^*5a:-0«HGKlC24NfP^f^ffl^ii:fCo ^^^^(Dm 
BDNFfeSV ^(ibFGF#^i^-^ (o-^«9BDNF^tS0fc^V ^{ibFGFitSO) (Dt%(D 

#«|«BDNF*^«bFGFig^ (ng/ml) ^^i-o ##i/97<Z)/^-}*. 5jEi^1it±^2p 

^Mofg|S^^i-o *{*p<o.05. * *i^p<om<Dm$Y^^^M^^^-t it-test 

)o (A)fiHPL^J3Sli*5(t§DNA-^^!Ktg^^U (B) {iHGKlC^Stt^DNA-a^J^tg^ 

[137] (A) HPL mm^^n^. BDNF(Di^^mtim=^y—^i^<D^^mt(Dm^ 

?r^i-i5^^:7-efe5o ^itS«^BDNF^. HPL JNflJi&(C24^P^f^ffl$>^^ I^IAl^llM 
=i^-y ^^(D'g^fifefi ( n g/ml) . «|#}^BDNFOMS (ng/ml) ^^-To (B) . HPL m 

m^MmM&50ng/nA<DBDNFX^mi.tc^ mm^m^y—'^^^^^Mi n g/ml) . 

imn^BDNF(DVfmmm^^-ir, (a). (B)(o^w^vy(Dy<-i^.^^m.±mm 

^MO^ffl^^i"o *(*p<0.05, * *(ip<0.01Oi^tf-#6<J^:tM^^t-(t-test 

)o 

^(%)Sr^U. ^ttlCBDNF<D^^(;ig/ml)^^-ro ^i^^it 
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(t-test)„ iA)n±:^>'hnn^^t(Dmm^^u (B){i:#s^^^<^ii^^^i-o 

h^o i^y:7m^n. GAPDH<7)mRNA^^4{w)l?j-i-^NGF(DmRNA^^*cDfiJ-a*^ 

jjsfflJia. HNB«tbWM^*PliaJiljNBIia^^t-o 

[011B]HPLjSBflaiJ:43JtS.TrkA<DmRNA^m*?r^-r*5ctt^ti(^^<>^Kti5^7:7-e 
fc^o GAPDH(DmRNA^m4(-^i~^TrkA<DmRNA^^*OfiJ-^^ 
^i-o ^5^7:741, HGF(*«^j^^JNBJ!}&. HPC{i#Mj^BJla^ HSF{*'a^*5l5«^^ 

[|gi2]HPL ^fl&(C*5JtSOPN(DmRNA^m»l:i^J^-t-x NGF<?5^#'Sr^i-^7:7-C 
fe^So (A)(iNGFOS^^:^(DSiJ^^m^^i-i5^^:7T'fe«9, i/^:7|S!f4{*. NGFf^ 
ffiNFr^0ti*5ttSinRNA^m*^l^Ufc^#<^x ^f^fflNpr^ l-*3ttSOPNOmRNA 

mRNA^m*<^f]-^^^-ro ^lftf*NGF^S(ng/ml)^^i-o NGF{*i--<T24^ 
[|gi3]HPL jSBl!&lCj3(tSALPase<DmRNA|lim*l-S.J^-t~x NGF<D^#^:^-t-^7 
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5ALPase<DmRNA|iim*<^f"J-^^*i-o ^^:7^#}iNGF<Df^fflNFra^:^-t-o (B) 

ALPase(^mRNA|ilm*^li:bfci:t(D^ ^^gft(z::Jolt^ALPase(Z)mRNA^m*0 
flJ-a^^^-To ^IftllfiNGFaS (ng/ml) ^^f^-To 

[|gi4]HPL JMl}aiC*3tt5BMP-2<?DmRNA^mSl«::^t^t-. NGFOj^|i^^^i-iJ^7:7 

-efe^So (A)(iNGF<DiiNF^:^<7>a!I^J^^Sr^'r^7:7-efeO. i^7:7i^#Fi. ngf 

mm^^(Dm^f^W:^^ir^yyv^^o ^^ymt^^n. NGF«soiz:*3tt5BMP-2 

(DmRNA^m*^! ^Ufc^tO, ^^S{c:*3JtSBMP-2<DmRNA|iim*<?5#J'^^^ 

i-o «l$ft}*NGF^i^g (ng/ml) ^^i-o 

[|g 15]NGFC»S-^4^HPL >^Jia*3 J;TJ«HGK<^DNA'a'^lfei:<^M#^^i~i5^77-e 
fc^o #lgS<DNGF^. HPL jNBJI|&*3j;U!HGKlC24NFF^f^ffl$'^^ #iJ^^:7(Difg|*ft 
J*. NGF?taP0{C:}o{tSDNA'^^^t6^100i:Urci:#C»> NGF^S-^»(Cj3ttSDNA 

^^m<Dm^^mvx\^^^o m^nt-NCFmrning/mo^^-ro (A)f*HPL ^laic*? 

n^DNA^^m^^l^. (B) f*HGK(J:*3{tSDNA-a*^!felB^^i-o 

[|g 16A]HPL^JiStCi3{tS. NT-30mRNA^m*^*-t-*Jct«r^140^^VK^ir7:7-e 

feSo i/7:7jei$|i|}*, GAPDHOmRNA^^»^l^L;fe^#ONT-3(0niRNA|i^iO 

jgi^i^^fls. HNBfith#jg^«ffljiaiMijia^^-ro 

m 16B]HPLjNHliatJ:*5tt5. TrkCOmRNA^m*^^-r^Sc*rfi&t^O^^ VKi:^^:7-t? 
feSo ^7:7iiie^fft{*, GAPDH<7)mRNA^m*^l^bfct#<DTrkC<0mRNA^^4O 

m 17]HPLrNBiate:*5tt^. NT-3<Z)S^»^ALPaseSi4^<0||#^;^-r^77-C*)S 
o ^7:7ipE^*||jf:iALPase?£ti(nmol/l>3i/V)^:^b. M$ftf*NT-3ii^ (ng/ml) ^Sr^-fo 
[|gi8]HPL BM^^if^. m-Z(Dl^^MtHPLmM<DDUAB-^^t(Dm^^^^'f- 
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^-CJttJjbfc^jO-tffeSo ^#«NT-3^^ (ng/ml) ^^1*0 

[EIl9A]HPLJNBBa^^:*3^tS^ NT-4/5<^f^fflNf^^OPN, OCN<DmRNA(Dm'^Mt(D 

m^^^-rm^^mmt^^yx-h^o m-4/5(Dmmmmmong/xn[t\^fco mn. 

C®19B]HPLjNBiia{C*3Jt'5. NT-4/5<Df^fflNFra^BMP-2. BMF^7<^mRNA<D|gm* 
^<DB8^tr^-r«^^«liai:i/77-efc?)o NT-4/5(Da!^lt«{*50ng/mltUfCo « 

mmm^(Dmm^mir, ^^9y},z.^\,^x. *}ip<o.o5. **(*p<o.oisr^i-( 

m*^iooi:bfci^#(^. ^i^mmmi^^n^mENA(Dmm.m(Dm^^^-r, mmt 
i-„ * {*p < imm-^^^^nt-tesuzx^) » 

[|g20]HP JNaJlS<?5^#P^i5?Vx-?i^®(ALPase, BMP-2, DSPP. OPN. OCN)(75 

mmti24mmxi^^o ^^yym^n. NGF^tsoicjo^tsmRNAHsmisn^uyt 
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[|1I21]HP mS^<D^'WM^^>^<:^MiALPase. BMP-2. DSPP. lM=J7— y:/> OPN 
[|g22]HP jNfllia(7)#'i'li3gi?://^i^®(ALPase. BMP-2. DSPP. OPN. OCN)<D 

[|g|23]HP ^iia(^#'i'M5®i5'V/-?^®(ALPase. BMP-2, DSPP, m^9—'^l^. OPN 

„ #i/7:7ii!g|$|||{i, NT-4/5^SO(z:j3TOmRNA|§m»^i^b^ci:#(7), ^MMi^^ 
ttS#niRNA5imS<^#J'^<S:^i-o #$lll}*NT-4/5^S(ng/ml)^^i-„ #^^^:7 

[|l|24]^§-#^^^ia^^(NGF, BDNF. NT-3, NT-4/5) (D^-^ii!HP m^(DDNA 

^m.mt(Dm^^^-ri!f9yx-h^o ^mmo^nm^mm^f-^. hp ^jia{;i24^^ 

[|g25A]HMS ^fflJBSlCjSttS. NGF<Df^ffi^KtALPase(;5mRNA<D^^J:^(Dii#;Sr 
^-t-fl;^^l!j0i:^7:7-efe5o =i>'bn— /^T?feSGAPDH(OmRNA(D^^St<Dii 
m^^-rm^^Wimh^-ro HMS ^JiS^*. i--<-C*i^^iglOO ng/ml<DNGF-e^ 
aUfCo #«^^lbiaofejiS(OU— -e*>5o i5^7:7«g!|fi}i. NGFf^ffi 
^raOOmRNA^3g»^100%i:bfc^#<D, #f^ffl^K (J:*3tt5mRNA<D|i^*<D W 

^*|!|f*. NGF(7>f^ffl^^^^'t-o 
[|1|25B]HMS J^iatC^Stt^, NGF(Di^m^mtOCN(DmmA<Dm^MLt(Dm^^^ 
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h^-To HMs mm-i. ir^xmn^Mioo ng/mi(^NGF-c^ab^ ^mMM^Bm 

[EI25C]HMS mm^HeSn^^ NGF(Di^mf^mtOPU(DmRNA(Dmm.At(Dm^^^ 

•h^ir^ HMS m!^n. i-^T^^iiglOO ng/mlONGF-e^abfCo 

10(mtUttt(D, #f^ffiNFrat^*3Jt5mRNA<D|iim»<^H5>^^^i-o 
NGF<Df^ffl ^ra^:^i-o 

[|1|25D]HMS mS^i^^if^. NGF(Di^m^mtBSP(DmmA(Dm^Mt(Dm^^^ 

•m^^Wimtifyyx-^^oGAPDH<DmRNA(D^m.Mt<Dm^^mirmM^W}m 

t>^i-o HMS mfl^i-i. ir^XMIi^M&lOO ng/mlONGF-e^taLfCo 
<0;feffi<Z)l/— -t?fe^o ^y-^mm-t. NGFf^ffl^raOcDmRNAlSm*^ 

uGF<Dj^m mm^^-To 

[|g25E]HMS J^ll&{;i*3{tS^ NGF<Di^m^mtm=i9—'^l^(DmiiNA(Dm^At(D 
m^^^'f-M^^W}mk^y':^Xh^o GAPDH(DmRNA(Dm^mt<DmW^^^-f'M 
^^Wimhrn-To HMS mS^U. -r^XM^M&lOO ng/nA(DNGFX^mVtl^ 
^mbm<D&i^(OU—l^it.^—:itj—X^^o ^^ym%i^. NGFf^ffl^P^O(Z)mRNA 

mint. NGFa^i^mmm^^-f-o 

[|1|26A]HMS fi&m^^i-f^. BDNF(Di^mmWitALPase(DmRNA(Dm^Mt(Dm^ 
^^-trnM^mm ti^^yXh^o GAPDH<DmRNA<D^^&t<Dm^^^irM^^ 
WiMh^-f-o HMS mS^it. -t^XMH^f^^lOO ng/ml(DBDNF-e^OfabfCo ^WM 
^mm(DtEil^(DU—:^}t-^—:iU—Xh^o ^y-^mm-i. BDNFf^ffll^raO<DmRNA 
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[|1|26B]HMS j^IBSfeiSottS. BDNF<Di^m^mtOCN<DmRNA(D^^Mt(Dm^^ 

mti^-To HMS m^U. i-^Tft^l-igSlOO ng/mlCOBDNF-C^aUfCo 
Wim<0&il^(DU—>i-i-^—:fy—'X^h^^ ^yymmt. BDNFf^ffiNF^OOmRNAlil 

[ia26C]HMS mM^iSif^, BDNF(Di^m^f^tOPN(DmRNA(Dm^Mt(Dm^^ 

lati^-To HMS mm-i. ir-<XM^flk&100 ng/ml<DBDNF-e^3gL:rCo 
«]ia<^£COV'— i^fi-v— -efc^o ^^^m^i-is BDNFf^fflNFr^0(7)mRNA|g 
^*^100%^bfc.i!^(D. #f^fflNF^{-*5tt^mRNA(D^^l:<^W:9-^^^t-o #1 

BDNFOf^fflNF^^^-To 
[|g26D]HMS ^li&lC*5tt5. BDNF(7)f^ffi^rai:BSP<?5inRNA(D|gm»fc<D|i^^^ 

irm%^Wimti!f9'7'x?h^oGAPDH(DmRNA(Dmm.Mt<Dm^^^irm^^W}m 

hmiTo HMS f^Tfti^^SlOO ng/mlcDBDNFT-^aUfCo 

ig(D&iS8(DW— ^-f*-^— -Cfc^So i5^77i^*ft}*> BDNFf^ffl^r^OcDmRNA^m 

BDNFOf^fflN?r^?r^i-o 
[ia26E]HMS m^K^if^. BDNF<Di^m^mtm=^'7—^:y(DmRNA<Dm^Mt(D 

^^»iiat>^-t-o HMS ms^i-i. 'r-<xwc^(^^^^loo ng/mi<DBDNFxmmuto # 

«^^»j|g<^>:feC01x— i^^-^'— -efc:5„ ^7:7iJ8§«|}*. BDNFf^ffl^FP^OO 
mRNA5im*^100%iLfc^#O. ^f^ffiNFF^l-jottSmRNAO^m*^^^":^-^^ 

:^'ro mm^. BDNFcDi^m^m^^-To 

[ia27A]HMS Jiffliiai2:*5ttS. NT-30f^ffll^F^i:ALPase(DmRNA<D^^»^<OM# 
t:^irm^^Wimt^^'7Xh^o CAPDH(DmRNA<Dm^Mt<Dm^^^irmM.^ 
mmh^iTo HMS ^Jl&fi, -r-<-CftJ^^SlOO ng/mKT^NT-S-e^SbfCo 
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[|E|27B]HMS ^JiStC^SttS, m-Z(Oi^m^fMtOCN<DmRNA(D^m.Mt(Dm^^^ 

Mh^iTo HMS JNBlSf*. i-^Tft!^^eSlOO ng/ml(Dm-3T^^mLito 
ibllO:feSS<^l^— :xf*-^— -T?fe5o ^^:7!^W{*, NT-3f^fflNFK0<DniRNA|& 

[Bl27C]HMS jNaJI&l<:*3(t§. m-3<Di^m^^tOPU(DmRNA(D^^mt(Om^^ 
^i-«:^^i!]|gi:^7:7-efcSoGAPDH(DmRNAO|§m*^<?5M^^^i-m^^l!j 
E!^>^i-o HMS ^JiSfiv i--<i:ftJ^^ft^lOO ng/ml(DNT-3-e^SUfCo 
»j|2|<D;fe$SS(Dl^— ;&--CfcS„ i/7:7$g&$|li{*, NT-3{^ffiNFraO(?5raRNA^ 
m.A^10Q%tUttt<D. #f^ffl^F^lC*3(tSmRNA<^^m*OH5)-^Sr^'ro # 

NT-3(Df^ffl^ra?r^i-o 
[|g27D]HMS iSJiaiCjolt^, NT-3(Of^ffl^r^^BSP(DmRNAO^^*^<D|g#^^ 

•t-«^^»iai::i^7:7-e$>§oGAPDH<DmRNA<D^m*i:(^)B8#^^i-«^^lbia 

hB-To HMS ^iSf*. i--<Tfti^^i*100 ng/ml(?5NT-3TMaU^ 
mofeSSOV— i^f*-^— -T?fc5o i5^77ii&tt«:. NT-3f^fflNFraO<OmRNA^^ 
»^100%^Lfci:#O, #f^ffiNFF^{il*5itSmRNA(D^m»(?5S":9-^^^i-o ^Ift 
tt. NT-3(Of^fflNFF^tr^t-o 

[ia27E]HMS ^JB&{C33{t'5. NT-StOf^fflNFF^^lM^^— y^^<^mRNA<D^m*^<D 
i@#^Sr:^-rm^^»)lil^i?'7:7t?*>So GAPDH<DmRNAO|§m»tOM'^^:^-t-^ 
M^tbIilt>^i-o HMS mm\~i. -r^Xm^M^lOO ng/ml(^NT-3-C^Sbfc„ # 

[|2128]HMSjWJia<Oit5fi{-^f^-fT;^='/^t'^^(Aa), NGF> BDNF. NT-3<Z)^|^^ 
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[0037] skr. >^mm(oxv)Mci^m^mm. ^m^:^mm^mM-r^titb(D:^mK-Dtm 

[0038] :*:p^^^«^;I*5v^T^«j^m^Ji:^^, mm. mW'W. mmm^mmm). i^^i^hn 
[0039] J i:fi, mm^tmm'W(D-'U^mm\^x\^ ^s#cmi^-c% #^_h^fc#^@ 

[0040] mmm^i t\^. mW'Wt±^iym<Dmi^^^\^x\^ ^^m^mM(D^txh^. m 

[0041] r^^f-B-jfi, mm^mm\^^x\^^mm^(Dm^M(DU^{znm'r^mmmw 

[0042] r-feT^^-h® J mmi(Dmmm<DmmMxh^ . ±?i^^hmsk^mir^^mm\^±:!^ 

[0043] mm m(D^mRm%:m^mmx. ^m^a. m^mmKRjt^vx. ^^m^ 

^^-r^o mmmm. ^mmm. mm^mm. jfiLi=^^if;d-b«^$tv^o 
[0044] m± (regeneration) J tit. m^mM. ^m^fhtzmM^mmiim(Dnm^ ( 

reconstruction) *3j;t;«ff#||| (reproduction) (D:z.tXh\). T^l^jgj^Off^J ^tt. 
[0045] (repair)j irfi . iU^SPOltit^atg^iSv ^*ff ^^/^ij^S-efilHl^UTV ^/.CV ^ 
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[0046] m^±-&i<^-MWtmwj^:^m^(DmA^^±ir:6iti^. m^±&.^^i)^nwifs 
[0047] mmmmn^mrn'mui ti^. mmmM(Dn±^iS:-rum(D^txh^o bdnf 

m^'^^tim^i-i. {BI^>;6^<^M# (scaffold) dSjgj.^X*fe5o r5UfcJ5:#^Jfe§lt3|Sf^ 

[0048] mmmstit, mm(Dmmm^mmt\.xm^^mmmM<^^m\^^B^M^ir 

So 

[0049] ^mmM^%i ^^mm^^md^^'m^^fif:L'm^%^Mm-^o 
[0050] r#ii^s J h\±. m^(D^mBmm^. iifr^tt/^^tric^i-So 
[0051] w^h^(7:)Wk.mm\^^^^x^ mz.mipx.<miVKmm^iy^^o 

[0052] \z.mm-r^wm9mm^. bdnf. ngf. nt-3. nt-4/5^}* . ^MB^^m.^ 

x.-^>fk#'^^'fe^-eAX6<j (cSijiL^t)OT-^^^M (native) -e^> J;V \ 

\\ mm^fzMm%m^^^^\^xii^h^^^:^^hiim-t}j^\ ^^m<Dmmmn.^ 
mz.xy)Mmn^-t^^t^^mx-h^o m^\f^ mm^-^yv^(Dm^Kiim\^xi^ 

[0054] i^^m<ommM^m.mmmm\i.. ^mmfi:i^\^^^mmn^tm%U' \ 

^mmx.. --^Mf^^i^x^x^^w ^^\^^\i^s^mmxmMu-zM^^mmt^n 
Kw^n^Kmmvxh^w 
[0055] i^mm<Dmmmfhmmmm.^^n'f^^^'mn(Dnmb\.x^. m'^commij 
m^xy).nmm\m^\.o^^wi^f^\t.^^m^i:i^t:^m\.xn^ 
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[0056] :^mm<Dmmmmmmtmm^^mM}^iS:mm(DU-^mi^. i^-^^^<D^«^. 

kVXi X io"'^g— 1 X 10"^ m^i X io""g>-i X 10"^ g, $^>{c#{;ii x io"'°g— i 

xio"*g-^fc5:i^;dw*bv\ ~m^. mixmm^^'r^m^fi^mmx*>h:}^ 
[0057] y^mm(D^mm^. i^(Dm^m^iKmiz:mmir^mhti'o. i x io"'^g-i x lo" 

' g. i^Ki X io""g-i X 10"^ g. $e>{j:#l;ii x io"'°g-i x lo"^ g<D#ig^^H^^^ 

[0058] ^mM(Dmmmmmm. mm^^Mmmimm'^mumt. ^(D^^i^^wif 

5fcV>Pfi«9. ^<DmMtm-B-^'±XmmLrXi>X\^\ BDNF, NGF, NT-3, NT-4/5trS 

m^mm. m^mm^mm. issLW\f^!^mmmtmy^^t>^xmm\^xhx\^\ Ti^m 
[0059] ifi^m(D^mm^^\^^xm^mm.mm'^m.^i:>^^mPct\.x\'t. ^m^mm^ 

(PGA) . TKyfL^ (PLA) . fL^^y 3— /V^^m-a-^: (PLGA) . tT/Vn^^ (HA) . 

^T^m37Vi^^^ (Tpc) ) x^Mi. m^m^^^s^mii^fi:\ ^fcJ6$bfJi0*uv \ 

^%i:v?-i/-). :^>^:7aiy:^V(®o"p^) (:^y:/^-?;^^^*fc)#-55^So 

[0060] iBJlT<^^Jfe^Jl-J;«9:*:|il5g?r$e>{-pjNB{c|ft0^i-:5o 
[0061] (Hig^Jl) 

Ich-MMU^^MBm^MMhvman periodontal Ugament ceU. HPL jNBiia)*3j;t/t 
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MI^±&*fBiia (human gingival keratinocyte. HGK) iZ.RitirBDNF(DBm^^fi\^ 
[0062] (D^ffljNHBa 

(i) Mh-mmm^mMmm^mmiHPL mm 
mjEmm(Dtiib{z:^'M:mmM^tifcm±^j:^wbmm(Dmmmm^h. hpl m 

Bib. mmvfco mmvfcmm^. mmomm(Dmmmmm^^^—i^icoRMNG^ ny 

)l-li^<9#lt. ST'C. 5%CO m^^WX-mmX^fc^ mmi-t. 10%FBS(GIBCO. 

2 

Buffalo. NY) , ^^i^VXlOO^^^^yh/^mO mmMM. M^) . :J<^M^y^ W-Yi^V ( 
ioOm g/ml) (m^MM) . ^^xrr:y^TVi^>'Bii n g/ml) (GIBCO)^lr^*Pb:fe:^ 

[0063] (ii) fch®^ ±^^J!a (HGK) 

m.mo:>mM^nfcm^. m^(omm^^mc^ ^mnm^<Dm.^-f)^h. mmt 

4'C-e— 0.01%3i^V'>'i^T5V4g^^(EDTA)i:0.025%MJ:7'V:/$r'^tPi5^ 
7V^>:y3PBS(-) (PBS(-), 07K®i^)-e^3®bT. HGK^:9-|llbfCo e^w:^^/:^^ 

^-dOiug/ml) (Sigma, St. Rouis, MO, \JSh) ^\lVVyl^^'7a^'0^^(,b ns/m\) (Sigma 

) . 2-p«/w;i&:7'h^i?y— /Kio n M) . 2-T^y3^^?y— do ^ m) . m-^y^iy^-i-V))^ 
MiOnU). ^-rmm^mw. (so ^ g/mO . ^^v^u:^ (ioo^:=^5'h/mi) . ;^M/:7'h 

Wv^V (100 g/ml) 33 J:tJ«Ti^>}^7"y v'VB (50ng/ml) Sr^tf MCDB153^fi& ( 
Sigma) T*^nftit*?r^Tofc (d^T?^^ Ut^m: r i§«&C J ^lE-f) o ^^^l 
^=3^— y:^;6Sa~h$tl'feE#60mmOv^^— ^'(SUMILON -ft^^ 
-^9-<K :^M)^fflV>T, STX:. 5%CO ^^B^i^t^-etfofCo 3-4ft«*ftbfcHGK 

2 

^iJJlT<^lli^t-^bfc:o 
[0064] (2) HPLmm^iSif^BDUFt^(DU-^-:fi$'—(Dm^ 
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HPLmSk^^X:^i^hMm^^m^^n^BDNFtTrkB(DmENAm^^. 1st Strand 
cDNA Synthesis Kit for RT-PCR (Roche. bidianapolis)%^fflbT> j^t^^PCR^X^ 

[0065] jiiB (1) (dxmhtifcHPL mm^^>'^^\-^:yhKts:^fc^M.x-mm^m>^u 

[0066] ±fS (1) idXmhtltdtihmmm^^lSOGEWX^^^i^^^Ut^, iJ^ncijJv/V 

o 

[0067] mML.fcnRt^A(D^ibl ix g(^€'RNA^. :^V^AT:f'y^'^-^m\^XWBm^. %h 

fco ^^h^—z^ti^xitifv^/^T/vT^^y^-s-vi^mf^MBm (gapdh) ^mmi^ 

[0068] i^^^mU^^-f-o 3>'hn— /WtLT(*^y-fe/VT/V7^tK-3-yi/^JUi;4c^S^^( 
GAPDH) ^Sr^fflUfCo m7b^ibmhib^^J:Xoi^. \ihm^mm^^^^XBDNFtTrkB<D 

BDNF^TrkB(Z)mRNA3&S^^b-CV^Sri:dS^?|M$tl/fc„ 
[0069] (3)jNBiia<^BDNF-t?(D^a 
(0 HPL Mm 

i/^— W(SUMlLON •k/\^i$'4hC-l)K^ Wfefci>93.5X lO^^-C. bOng/xaKD 

L-T;5<.3/vK':^^^tfi^^^ffiv>-c. 37*0. 5%co ^^H^#-ei3 0 ra^au 

2 

#*l-TBffO, 3, 6, 12^/cm4^ra^-*5V^-C. ^JiS^DMEM-^2|l]^^^U. ;i:^^^0 
. 1. 10. 50^:fc{il00ng/ml(DBDNF(Recombinant Human BDNF. R&D system. 
MinneapoUs. USA)^tp*Sjk^i#ift (^=^->y {100=i-:=^^yhXvaO . y^h^Zfh^^ 
'>V(100 /i g/ml) . Tl^^^'rVi^l^Bil n g/ml) (GIBCO) . ioJ;tJ«L-TJ^=i/Hf 

(50 M g/mi) ^^APbfcDMEM) d^xmmi^tcmm^mmui tm-T) t^i^mufco 
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[0070] (ii) HGK 

-hlE (1) (u)T?#^ny5:HGKSr. t7i^m=^9—Vl^ff^=i—h^tltc96'K-:^U^h ( 
SUMILON ■fe/ViJ'^hC-l::/!/— h96F. 2 X 10^{@/i^3i/V-e^ 

2 

[0071] (4)HPLmm^ism'wmM^^^^<^K(Dm^ 

-blS(3)(0lJ:®^<?5^&^l^«llCl,T. Si^^^O. U 10. 50*fc}il00ng/ml(D 
BDNF-e^SbfcHPL mm^^h. ISOGENS^fflV^Ti^RNA^S^^AttJb. ift^bfCo T/V 
;*y*>^>'T^— •^(ALPase), ■W^^^>''^^i!^-2(hone morphogenetic protein-2. 
BMP-2) . ^f^^^'y^<^-A{hotie morphogenetic protein-4. BMP-4) . :tP^'T:^'^ly 
'^>'(osteopontin. OPN) . ::^-;^x:^:/n7^i;?3i!;v(osteoprotegerin. OPG)OmRNA 
ABI PRISM7700 (Applied Biosystems. :^:SC)SrfflV^T. FCR-:fx2^^V<D 
±^mn^])TjV^4J^X-'e=-^V>i^U ^*6^lC^bfc (Real-time PCR&)o 
/VirbT }*GAPDH^^ffi bfCo 
[0072] ##|l3ii5'>'^-?^®<DmRNA|§m{-*fi-5> BDNF<Z)jgN?^MS!l^<^i^m^ia2A 
-2C. 3A. 3B{C, ^ig^ma'J^<D^m^ia4A-4CtC^-ro ^^^^i^^^^^X. 
*{*p<0.05. * *f*p<0.01^^-r(i^ti-^6^1^^{*t-test(;i.t:5)o 
[0073] :Ltlh<Dmt)^hmh7t)^fj:XoK. BDNFfiOPG. BMP-4<OmRNA^m{-J^#^S.tS$ 
f^ib^otllbK ALPase. BMP-2. OPN<DmRNA^3^*trliSi3j:t5^K^fe#6«J{5:ii*P 

[0074] (ii) i5'>'^^i5^®<D^m 

_blB(l)(OT-#b*i.fcHPL ^7i^iM=i7-y>';dS=i^h$tufc48:?v::7'i/— K 

SUMILON •fe/V^>rhC-17'W— h 48F. ^^^—^^-^h) 1 X lO^B/^'^^/^X 
ftiau. ;^%B?rfflV>T13 0 ffli^^LfCo i#*«2 0 {ClUI^^bfcio 14 0 @ 

nr2mmm^. :f}^—h(Dms^^DMEMX2m^f^u m^^&o. u lo. 25. 50 
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^y=f-EUSA^^yh (R&D system) ^r^fflbfCo 

[0075] m5K. HPL ms^(D^mopNmt'^mBMP-2mi^Mir^. BDNFo^^^mffly^ 

i3XXJ^m&t^^m^(Df^^^^ir^ ^^9y\zi^\^^x. *(*p<o.05. **{^p< 

mm^isn^opNtBMP-2(D^m^i&Mvfco 

[0076] i5)HPLmSktHGK(DmM 

HPLjSBia^HGKODNA'^^tfeleiS.f^-f BDNF(D^#?Sr^ CeU Proliferation ELISA 
system, version 2(TN'i/^A:7T/Wi>'T^^^:^^)^fflV>-C. ELISA^"CS!|^L:^c 

o 

[0077] _b|B (1) {i)-cmhtiftHPLmm^. ^iym=^y'-^>i)^=^—h^thfz.96'K:ru—h ( 

SUMILON -t/^iJ^^hC-l:/!^— h96F) 5 X 10^^/l>3::/V-eSlttU> j^SfeB^fflV^ 
TlOer^^^bfCo rNaJ!a^DMEM-e2|lI?^?|^U 10%FBSOf^t5«9{J:0.3%FBS^^ 

;EjPLfcJ^^B-e24^r^J^*b/c^. mzmMKBDNF^m:mmm. U lO. 25. 50X 

mr(D2mmW!i-^^m^BDNFWM(D22mmWi) Zf^:i^y':t^->^Vi^>^(BrdU) 

^iong/mi(Dm&X'^^:i^McmMvx. mm^mjz^^-^ito mmmrxz. 5%co 

2 

[0078] _h|E (1) (iO-e#btv/cHGK^, _h|E (3) (.n)tm~<D:^mxmm\^. BDNFT'^ffib 

fco mmi(^r(D2mmwii^i^m^BDNFmM(D22f^mw i-s ::^D^7^:^=3ei/!^yv^ 

i^(BrdU)trl0ng/ml<D?iS-C#!^3i/W(2:^;(jnU-C. r^fflfi&Jcl^J^ii^-^fcio 
[0079] i^^^T^. HPL^ia^HGK^H^bfcm. :/a5,drVi/trfTV>. -<yV:^:ari/^— 

•^mm^Brdum.ii^^m^x2mmi^m^'^. tmb (s.a'.s.s'-T^b^^^/V'-^vixv?^ 

)*®<Sr;!jPX.. S^ft450nmtJ:^3ttS®3fe^^®3fefiftKMICRO PLATE READER. 
TOSOH)T*a!)5gU:feo ^Vho— /V^bT. :^^tto|i*i^jNHlia^*H^=- (bFGF) Srfil: 

^^so. 0.3. 1. 3. 5. iong/mix2Ammi^m^'^timm^mmi^^Mi.x. dna^ 
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[0080] j^m^lil6{;i^i-o iA)miPLmm^Mi-^^^^^^'f'^'^y'^h'o. (B)fiHGK 
i^Mir^^^^^'ryy'7-^h^o^i:i3^ '^i!^^^i'iifd\^X. *}*p<o.05. **{*p 

[0081] El6;6^f3?ge);{i^/cej;5li^^ BDNF(iHPL^Jia<DDNA-a-^!fetfe^iEai$'frfc(D(i^U 

[0082] (6)HPL*fflJ!ao=i7— y>"^^ 

±IE (1) (i)T*#btvfcHPL»^!> v'lM=i^-y^^='-hU/c48:A::/l/— htvlM 
mU iti*&B^fflV^-C13BTO*bfCoit«&f*2 0{;il[lI^mbfCo 140 iOJ^*i^ 
3. 6. 12*^(i24^ra> yi^-h<DJNBJ9a^DMEM-t?2IlI?5fe#b. ;i:i^^SO. 1 
. 10. 25. 50*^W:l00ng/nU(^BDNFSr^tf>tlJfiLM^fl&D{C^^b:feo 
[0083] Procollagen type I C-peptide (PIP)EIA kit (TAKARA) UT. ELISAife-eHPL 

J^Jia^O^y-y^-^^M^ay^bfCo lM:/ci=i7-yi/C7^:/n'<^^K(PlP) {ci 

cfJOn^— y^^-g-^M^, S£S450nm{C*3ttS@^^fttr®^3te*tKMICRO PLATE 
READER) -eay^UfCo 

[0084] i^m^ia7lC^i-o (A){*BDNFOlM37— yV'^^-^<^it^^miy^<^^;^^ 
[0085] ii:^8mm X 5Tam(D'r/\^Zf=7^ il^ffa^ ) (-T^/V^)};!. ^^5. 25. 50 m g/mlOBDNF 

[0086] 7m(Dm\f-^/>i^a2-2o^M m. 'H5:Mio-i4kg) ^. K^b-/KP^f&^m) 



wo 2005/025605 23 PCT/JP2004/0 13023 

[0088] mm^^timmm(Dmw±?<:^hm^^^>h^:^'y-9--vm^\^it^. m^m^'W 
[0089] ^mmm^. ^>'Wvi-\f^—/\^mmw(^\(Dw^m\^m*i^x^i^j^mm^rx 

[0090] ^m^tzMmm^:^<Dfs:t^x. i5M'b':)j\^nm\z.mfx\.t^\>m^^^^xnm^ 
f\.fzM^^mm^. 3fe^0i®:^ (ECLIPSE E600. mKOH) xmwmkhWcm^no 

[0091] W^^m8, 9A, 9B, lOtJl^i-, m8(D (A) {i-fep<>'h®S^'^<^BDNF(D^;P:0 

. ia9B(*. BDNFtrS^b^fc (BDNF (5 n g/ml) ^t^^UU^mM) ^ 
[0092] lll8j?)^e>§gb;6^/^J;5lc. BDNF<DS^{c:i;t). ^^<D3mWt^i^^m^^v^/i-i^is 
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[0094] m9B^xxj^mio(DBDNF^t^^vfzm^i^U'Wxmu<Dm^-cit^ mm^-^ti 

HPL m^^XmGKiZRUirNGF(DmW^^fi\^tCo 
[0095] (1) HPLmm^^if^f^GFt^(DU±-^'^—<Dm^ 

±mmmmi (2) tm-'(D:)jmxHPLmm^^hm¥(NA^m^u mmt^ito mhti 

[0096] U^^m 1 1 A, 1 IBl^^i-o m 1 1 AtlNGFOmRNA^^^;^b> IS 1 lBf*TrkA<D 
mRNA|g^^^i-o ma^hmhib^^Xoi^. HPL jNHJiaic:*5V>-CNGF(OmRNA^TrkAO 

[0097] (2) HPLmmc:3iom'Wm^^>^<:^W<D^^ 

HPLmS^(D'Wmi^^:^^<^M(DiaBNAmm^Ri^irNGF(Dmm^M'^\^fCo 
[0098] HPL mS^^. *i^^^0. 5. 10. 25, 50*rc}*100ng/ml<DNGF(Recombinant 

Human NGF. R&D system. Minneapolis. VSA)^BDhiF<Di^t>m^^^'t^:Lt&. 

^f*. mmmi{4)(i)tm~(D:}omx^mLtio ngf^su^chpl moALPase. 

BMP-2. OPNO#mRNA^^»^. HJfe^Jl (4)(0i:l^— <^;^^'CS!)^UfCo 
[0099] 012. 13. 14(J1. ^tl^fh. OPN. ALPase. BMP-2<DmRNA^^{j:*J~t-5. NGF 

0.05. * *f^p<o.0l5r^i-o ^^m-test(i:j;5o 
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[0100] 1212. 13. 147!}^hmhf)^ti:X^iC, NGF{*. ALPase. BMP-2. OPNOmRNA^m* 
[0101] (3)HPL^i!ai:HGK<DJ#m 

[0102] HPLj»iJi&i:HGK%, ;i:!^^gS0. 5, 10, 25. SO^fcf^lOOng/mKDNGF^BDNFOf^i 

HPLj^Sa^HGKODNA'g'^jfetg^. MMmi (5) ^i^— <D:^i5fe-eS!l^UfCo 
[0103] ^;^^llI15tC^-ro NGFf^ffl^K}ii--<-C24^ra-efe^o (A) (iHPL^JlSlC^ 

•r^^^^^U (B)^*HGK^;l^i-S^mt^*i-o#^5^7:7^c:*3V^T. *{ip<0.05 

. * *}tp<0.01^^i-o ^5^m-testlca;§o 
[0104] m 1 5i!)>hm hib^fS:^'? NGF\^HPLmf!k(ODNA^^m^iSM^-^tz<D{Z.M\^. 

HGKcDDNA-a^^lg^^ST^-lirfCo 

HPL jNflli&*5J;OTGKl^:S.f^t- NT-3(Dj^W^^f=fUfc:o 
[0105] (1) HPLmM^:}sn^m-3t^(DU±-:f^—<D^^ 

±mmmmi (2) ^iwi-cD^^j^-cHPL^jja^ji^bmRNA^iiinjiL. mmi^tio nhn 

fcMPJNA^W^tX^X. NT-3^TrkC(DmRNA|iim^. y—^lyzfu^yhmxm^l^tio 

=i>hC2— /V^LTfiGAPDH^^ffi Uto 
[0106] )^;^^|gi6A. 16BtJ:^i-o |E|16A{iNT-3(Z)mRNA^^^;^U IGBfiTrkCiD 

mRNA^^^^-t-o itLb(?5|l|;6^be^bd^5'cei5{-. HPL ^SBlJ!^lJ::ioV^-CNT-3(DmRNA 

^TrkC(DmRNAi:^S^mbTV ^S^lirdSfltm^tVfCo 
[0107] (2) HPLmm^^i1r^'Wmi^^>^<i!^^(Dm^ 

HPLmJI^(DALPasemm^:&.\tirm-3<D§^m^Wi^VtCo 
[0108] HPL ^fflJI^^. Mcii^M^O^ 1. 10*fcf-±50ng/mlC7)NT-3(Recombinant Human NT-3 

.R&D system. MinneapoUs. USA)^BDl^F<Dj^ib^K^mir^'^t&.^i^MMMl ( 

3) {Otm—(D:^mxmMV. ^OALPasefi^t^^Besse>^Lowryfe(C^oT^*UfCo 

•f 'fet?'^. NT-3^aufcHPL ms^%:v:ynmmmx3m^^u lOmMhy;^:^^ 
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[0109] m 1 7{c, ALPasemm^MirmT-z(Dm&t^^mM(Df^^^^ir. NT-3f^ffl m 

[0110] (3)HPLjWiia<Z>Ji5il 

m^Jl(l)tP-o:^^feT'^ilbfcHPLj»BJ!a<Sr. ii:i^?tS0. U 5. 10. 50^yb« 

100ng/ml(DNT-3SrBDNF(Dftt3«9t-'Kffl-r5'tiiJli51>«. ^Jfe^Ul (5)^1^— 

[0111] /^m^lal8^^:^i-oNT-3f^fflNF^^^i--<-C24^ra■t?fe5„:*:^7:7^^:^3V^T. * 
f*p<0.05. * *{ip<o.oif^^i-o ^5e«:t-testlJ:J:So El36^bKfed^Jfc<3;9lJ:. 

NT-3f^HPL^JlS<DDNA'^^tg^<E3i$iirfCo 

tb#Mt5^S^j^*i^*fflJia(human periodontal ligament ceU. HPL *fflJia)le::i3Jt 

[0112] (l)HPL^J!aONT-4/5-e(OMa 

60nim(Oi/-t— W(SUMlLON -fe/V^?^bC-l) {Jl. li^^— Wfcfc93.5X lO^lg-^. 50 n 
g/mlOit«&B?rfflV>T. ST'C. 5%CO^^+B^#-ei3 0 mmmVtlo 0 {CI 

m^^bfCo 14 0 g<Di^^^T^0. 3, 6. 12*fc}*24NFr^^-*5V^-C. ^JIS^DMEM 
-C2lHl^5fe#b. ;^i^iia50ng/inl<7)NT-4/5 (R&D) ^tf-J^^feDlC^^UrCo 
[01 13] (2) HPLJNBJia (J:*5{tSmRNA<D^m 

-hiB (3) (OteilB^O^ifeirP^lCLT. SJ^It«50ng/ml<DNT-4/5-CMaUfc 
HPL mSkfJ^h. ISOGEN^fflV^T^RNA^Iftmb, i^MbfCo ALPase. BMP-2. OPN 
, :ty^T^:^/l--^XjOCN). BMP-7, BMP-4. OPGOmRNA^^*}*. ABI 
PRISM7700 (AppUed Biosystems, :^:^)^fflV^X. PCR:7'T3i?'^h(D^^jg^^yT/V 
iS'-r^-e^rr^J^y^'^b. ^»6<J{C^Ufc(Real-tinie PCR^fe), a^-hn— /V^UTfi 
GAPDH^^fflUfCo 
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[0114] ^'Wmi^^>y<:!^M:(DmRNA^m^M-r^. NT-4/5(^^NF^mPJ5t<^J^m^llll 
9A. 19B. ISCK^-to ^^^:7{C*5V^-C. *f*p<0.05. * * (ip<0.01<lr^i-( 
i^ti-#6«j:^^m-test{J:J;S)„ mi!)^ibmibib^ti:^Oi^. HPL jte^lia^^:*3V^T. NT-4/5 
OPN. BMP-2. ALPase, OCN, BMP-KDmRNA^'^^iSMl^tlo bd^b. BMP-4 

mmme) 

th*MjNeJia(human pulp celU HP *|Bfla)tJ:^l^i-NGF, BDNF, NT-3, NT-4/5<D 

[0115] {Dmmmm. 

<O^Jia^^fflV-Y-l^(=-^:Xi/, NY)l;i|£«9#ft. 37^. 5%CO 

2 

«&AJz:Ti^*bfCo 4-8ft;liftLfcHP^J5^^J!^TO^!i^(c>^bfCo 
[0116] (2) ^Bil^ONGF. BDNF. NT-3. NT-4/5-C<D^C;a 

NGF, BDNF> NT-3*fcf*NT-4/5'Sr^^DlC^J^^tS0. 5, 10, 25, 50. lOOng/ml 

MS^^. -^v-lM^i^— l>$tl//ciiL^60imnC)iy-Y— l/(SUMILON -^JV^^V 
C-1) IC, lv'-r~l^fci't«93.5X lO^-fg-e, ;^^B^ffiV^T. 37'C. 5%CO ^^^#-e 

2 

13 0 P^^HLfCo i^%(12 B iCllHl^lfebfCo UBS 0^^i^T«lf24l^r^(C*3V>-C 

[0117] (3)HP^Jiai;i^oft^mRNA(D^^ 

±IB(l)-e. #^tS^<^NGF, BDNF. NT-3. *fc{*NT-4/5-e24NFr^^abfcHP^ 
JS*^^. ISOGEN^ffiV^Ti^RNA^^*^iL. I^WJk-o ALPase, BMP-2. l^^^i^T 
xi^>/<^{T>SFF\ yV(coUagen), OPN. OCNOmRNA^^*}*. ABI 

PRISM7700 (AppUed Biosystems. M'^)^f^\^X^ ?CK:f'a^^Y(O^^T^M.^VT7V 
^y(J>r(^^:=^^T^^\.^ ^»6^lC^5?«fbfc (Real-time PCR&)o a^ho— /ki^bXf* 
GAPDHSr^fflUlTCo 

[0118] NGF, BDNF. NT-3, NT-4/5(D#'i'iS3gt?^^^-?^®OmRNA|gm(J:*l"t"SlSfi|f^ 
;^<^a!lSM*^x -etV^tL. 020, 21. 22, 23l;i^-ro Ui)^hmht^fii:o\^. NGF 
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, BDNF. NT-3. NT-4/5{i, HP^HaiC^SV^-C. ALPase. BMP-2. DSPP. OPN. OCN 
(DmRNA^m^iEiib/Co BDNFtNT-4/5}i, m=^7—^>'(DmRNA?^m:,iSMVfc 

o 

[0119] {4)HPM^<Di^M 

HPmS^<DDNA-^mmKR\iirNGF^ BDNF. NT-3, NT-4/5(D^#^. CeU P 
roliferation ELISA system, version 2(T-=ri/-Yi>.7T/V''^v'T/-^^:^:5')^J^V^T^ 
ELISAfe-eS!l5^Lyho 

[0120] NGF. BDNF. NT-3. NT-4/5(0-?rtl'^tL^. 10%FBSOft;b«9(^0.3%FBS?r^;^P 
bfc^tt&B{C, ;^j^^S0, 5> 10, 25. 50X(*100ng/mli:Jfe§J;5l-^;!jnb-C. 

[0121] ±IB (1) -e#e>nfcHPjNaJ5atr. '>ixiM=i7-y:^:65=,-i>$tbfc96;?v:>^i/-h ( 

SUMILON -fe/ki57-YbC-l>^U— h96F) fC, 5 X lO^^iZ-^a^/V-CSaU. i^ifiB^fflV^ 
TlOPP^i^UbfCo jNBil&^DMEM-C2|lI^5fc#U 10%FBSOf^t??) IC0.3%FBS^^ 
>!)nLfci^fl&B-e24^1l^llLfc^. JilB<^#e#Mi§#H^'^^i#«&^3:Si^b> $ 
blC24^Pfli§^bfCo i^^!^T02^F^tu (o-i?)tJ:#igi#|IH^^;!jP<D22l^rfl#) 

lfe«9ai*-^fCo ^0^**37^:. 5%CO ^+B^#T-e=ff o^c„ 

2 

[0122] i^^i^T^, HPjNBJiaSrHSm. :/n5/^:/i?'Sr=ff V \ ^/W:^^v'i5^— ^^31^^ 

BrdU^^Sr^?a-^2^Kf^ffl$-1ir. TMB (3.3',5,5'-7"h^^^/V^:^-:Xv?^^)^S^ 
;!JPX.> jSft450nm(C*5tt-5Si3fe^^Si^^tKMICRO PLATE READER. TOSOH) 

[0123] Jg;^fS:ia24tC^i-o igd^e>Mfe}i^>^^J:5fJ:. NGF. BDNF. NT-3. NT-4/5{*HP^ 
flScDDNA-g-BKIgSriEii^-BrfCo 

mmm?) 

l^h^H^^jNaJia (human mesenchymal stem cell, HMS^fl^) iC&l^i-NGF, 
BDNF. NT-3, T;:^3/Hf V^O^WSrtfef^U^Co 

[0124] a)mmmm 

HMS^Jia<7)5>il(i*e>(S.Tsutsunii:BBRC, 26, 288(2), 2001) <Z);fy&le:ipCT=ff o 
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•^U i^'i:^^il(150g, 5 min)^tTofCo ^'MM^. #^>tbfc^i}& 
fife:9-^10%<D!j7i/J||^l;llij[L^(FCS, Biological Industries, ^^y^^/W), 100 units/mlO^ 
-<rr:yy>.(5gf^$|liC,;^^), 100 ng/ml<D:^hl^:fh'^'<^^>mmmm. 
H g/ml<DT:^Jjv7^i;>>'>'B(^:/=i, 7l^a)^^t?DMEMlJ:ll^SU. 'i'il?S/55200— 500 
ju 1/dish, i$Jfi;6n0 ml/disht/ce^J;9l-s iS^lOO mmO^JiS^^fflv'^— — 

^^'i/. >i^B) \mm^fz^ i^*(*37'c. 5%co ^^H^#-T?tTofco j^^4 0 mm 

2 

«&25^^^tfofco Ji58U:rcJ»Biia;5S=iV7/v:iiVM^m-Sii:*iflc. 0.05% W^^^i 
y'>C7^. tI^H), 0.02% EDTAOtOJ^b^x :*CBR)^ 100 units/ml<D^^>^yv. 100 it 
%/\A(07^V\^':fY-^y('^i^^^tsT^W^m^M^m^ (PBS, 0 TK^m. ^m) ^ffl 
V^-C^JlS^:9'm$-^fc„ 5>fC$-^fcjNflliaj*20% FCS. 10%(7)i;^p«^/V;^/V7f:dr->'K( 
DMSO, JtUJ^I::^, 100 units/mKD^^v^y:^. 100 ^ g/ml(7);5^hW^h-^-l'i/ 

i^Sr^tf DMEMfc. ^Jia?fea;in.o X io^5^liS/ml^jfeSj;5J@IMU. -fe^-t.^^— 
ft^-<-i^^-rh, mM){:il ml-ro^i^Ufc^(C-20'C-e2^r^.-80'CT'ji^?^*P 

[0125] (2) HMSJNBJiatC*3(tS#||3g^>'/^^®<Z)mRNAO|Sm 
(0 jNilJ!a<?5NGF. BDNF. NT-3-e<D^3g 

_h|E(l)-e#^)tvfcHMS^iia^> 10%FCS^'^tfDMEM(100 units/ml(D-<c:^>'y:^( 
BJf&mm. m^). 100 /zg/ml(D;?^M<-:/h-^-r->^(P>gf&]Km. ^^). lMg/ml<7)T 

>'Ji^xyi^:/B(^>^3, >I^B)^tf>) 1.0 X 10^ jftij}&/!>3i/KD^^-e6:A: 

(D^^T'itift^FCS^^/^V^DMEMdOO units/ml(D-^c::^i/y>'(0^f&^m> 
. 100 /ig/mKD^^M^y^Wxfi^^-CSgf&ll^, lMg/inlOT>^-ryi^:^B(=¥ 
7l^B)?r^tf) (c^^b. NGF, bdnf. NT-3(Z)V>-f ttd^^tr^tv-emoo ng/ml 
0?i|gf-C12NFP^*3j;tJ«24t^r^f^ffl;^-fryho ^^i^T^, ISOGEN(^^^,^)^fflV^T 
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[0126] (ii) mRNAO^m 

ALPase, OCN. OPN. -ti/Td^i^/^^CBSP). im.^^—^^yKm^WiiZfy^'^-- 

T^— y>^i^30|3>F^, 72t:. 50#F^^30i^-fi^/KBSPCD^35f-^i^/V)i^«9iMb. ^(D 
#72*C. 7^^<D#Sl-J:oTtTo^Co #e>nfcPCR^i^{^0.002%^^l:3^^v?!j7A^ 

NIH image5^fflV^■ra!J^b/Co 

[0127] ^;^^IE|25A— E. 26A— E27*5j;TJ?27A— Eld^-f-o NG 
F(i:oV^-C«. HMSr^l^OALPase. OCN. OPN. BSP, IM^^^— y>'<^V^-f4^<^ 
mmP^^m^n\^XhMW^^m-m^hf\^ti:t^<>tlo eONFf*. ALPase. OPN. 
BSPs BMP-2(DmRNA^m^^<iE)S$-frx OCNOM'e^^m^V><e>*^'tliji$-^fc 
o NT-3{*. ALPase*5j:mM=i^— yV(^mRNA^m^ie3t$-1irfCo 

[0128] (3) HUSmi^<r>mm^JSiM'rr::^^/V\f:^m.. NGF. BDNF. m-Z(D^m 
±|E(l)T-#bix:feHMS*Bfl&tr. lO%FCS^tfDMEM(0*^^) (100 

i.(=i— diiiXijf, ^ffl)_hij:5.o X io^mmy^=^/v(D^mxmm\jnio 

^C0V^-C^i. ^#M*&24l^ra^d^^50 a* g/mlOrXa/UfV^Ci/jJ^-^. >ieH)^ 
100 ng/ml<DNGF (^•:?-=i M'M) . 100 ng/mlOBDNF (7■:^=l^/, :*:^) . fe^V ^f* 
100 ng/mlONT-3(:7-^=3>-. :^M)^^*X-?tb^^-Citi^&l-»U. $bl-7 P F^i§ 
^bfCo J#«&3Stfe(*4 0 i iC^TofCo ^flaff^f*10%FCS^tfDMEM( 0 tK^I^-C 
f) (100 units/ml<D^-i/y:/(igt&3iill. mM)x 100 ^ g/nil<?5;:^hW:/hWi/X 
BJf^Mm. m^)aMg/mlOT:^7^yiXi^B(^>^=. ^ffl)^tf)-ei@«Ufct>0 
irbfCo 7 0 Te^i^^^. itJ^6^^T10%FCS ^r-^tfDMEMdOO units/inl(^^^i/!;>'( 

p>gm$sill. 100 /ig/mi<D;^M^^h-v-ri/v(0jf&MII. :^^). ijug/mior 

:/2}^7^yv'i^B(=¥::/3. ^S)?r^tp)tJ:^^U. CellTiter 96(^iai^)AQueous One 
Solution CeU Proliferation Assay Kit (Promega. 7^^B)^fflV^T490 nm{C:Jo(tS@^3fe 
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[0129] j^m^®28ic^i-o ^7:7(Dmm^. Mmmi^Mir:^n^m<Dm.^m<D^s^m^ 

^i-o *f*p<o.o5> **{ip<o.oi^^i-(i^tf-^6<j^^m-test(cj;s)o 

ig^d^j'iJl^t-s T;^3/Hf^^^^ NGF. BDNF. m-Z(D\^^-Ttlf>^^WiMl.tl^^'^^ 

=i/Vfc":/®?. BDNF. NT-3(Dli5giEiif^ffi{*NGFlc:lt^3il5&^ofCo 
(^Jg«?»j8) 

If— i?'/V^(^3^*B^|l$gP?S^^y^>'Vl;::}o}t'5NGF^;NT-3<D^^^^tf^LfCo 
[0130] WMSmm X 5mm07^/k^^i/(C, M^5, 25, 50 n g/ml(7)BDNF^?S (M^^S^ 

mm^) (D25 n Koi^m \z.WimoQ li e/mi(DNGFmm mrn^m-kMrn^) 025 ^ 1 

trb^:i*-^fc1j<D^. ^t^lOO M g/ml(Z>NT-3^?^ mn^M^mm^) <^25 M l^L 
7b^hm^^H7S.Xm^^tltdm^^mi^\^. ^^^^g^ (eclipse EGOO. NIKON) 

xmmuto 

[0131] m29AitNGF^t^^mu^mm\.fcWi^t^'Wxm.^(D^^mMm^xm 

§(f^^20^&)o NGFfeSVM*NT-30l^-^fciJ;9^ -fp?<D3am 

[0132] >jc^p^<^«js^f&ii^j. mm^^n^^i^mMs mm:i3m. mmmmn^m^ 
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[1] ^m^mmif-m^^.^ti-^, mmm(Df^mmo 

[2] mmi(m^n^^^^^t^<i^mtir^. m^mmm.<Dmmmo 

[3] ±^>m^n±^'±^^t^^mt-t^. mMm'^ti\^2{cmm(Df^mMo 

Mo 

[10] nm^kmrn^^^irmm^mn^mm^mUo 

o 
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